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PROBLEM TO BE SOLVED: To provide a low-cost and high-capacity non- 
aqueous electrolyte battery. 

SOLUTION: The non-aqueous electrolyte secondary battery comprises a 
negative electrode mainly using a material capable of storing and releasing 
at least lithium ions or metallic lithium, as a negative electrode active 
material, a separator, a positive electrode and an electrolyte. An active 
material for the positive electrode is oxide containing nickel and manganese 
elements, and the percentage contents of the nickel and manganese 
elements are substantially the same. 
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D^iaiO (a) {::^ro 09(D (b) :^JzZSmiO<D 

(b) Jcfri, 8 5 o^;^cfrt 1 0 0 ot:<Z)^^a:STfl^n 
rz^^cDi^—^^Tmiz^iyXi^^^o eineo^iio, 

fsi\^^zLt.\zmm'r^t,ii^%^^ti^rz^. ffi^T^Ni 

(OH) 2. MnOOH. L i OH • H2 OODfei^^jM;!?^ 

t^mm-r^^ht^x^Tz. 
[0 0 2 8] r)^\z. %^nrz^n(Dm%it^^'&\z'o 
^^xwim-t^. m6\zi^iyrz^o\z. 550—1050 

mm^^i^m-r^:it\z^^wmi^rc. :3^>mmm\t 
i^T<D^mxi^m:Lrz. ^m^u^xn^nrzJEm^!^ 

')yvit\zzz\)y'>mm iurf. rpvDFj 

) ^80:10:1 0 (OMm^Xi^^ly. 

f^m^^n^o 'tLxz(Df&j^!^^^iSLmznt>&t. 
tzo ^fz. i^-hmzf^m^nrc^j^0A^m^F]&ik 
uxDWi^nm^m^^-^. mmmt. ec (x^u>:^7- 

1 : 3 (^Hit) (Dm^^mm^Z. l=e)\.(DL i PFs^ 
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0, 2 0 1 6ij-rX (g^^2 0^ JP^l. 6^U) 

(Dzi-( ymmm^i^m^Lfzo 
10 0 2 9] i^mLrza-f>mmm^m^\ lo^ra^ 

ffi^(?)^ii»fEiiT3. 0-4. sYiDrnx^Mcm^mD 

x^'^z:ty)^t)^^^rzo L./6^L, mf^mLmizjz'^x^^^ 

10 —>^mi wzfr^x^tzo 01 ICO (a) «7 5 ox:x^ 

f^x^fzm'^x. (b) «i 0 0 ot:TjK^b;^c«'^co^ 

ftm#ft$:^To 5 5 0-7 5 OrcO&M^-tfj^^Lfc 

MPt^m\^^rzz2^ ymmmv,^\'£ (a) tn\:^mmx. 
-:&8 5 ox:\^A±.xm^vrzmA^m^^rz:::i^ >mm^ 
(b) tmc^mx^r^tz. (a) co«^^^. m 
\z7r^T^o\z^Wim^m\t%6^\zn^n^^(D<D. mm 
ti-^(r> li^Wi'^t^ tz ^ t^x^mj^ (c^ u < , -th-f frc 

T-SCiiiT^^^^T&^^o cint::^b, (b) o^^^\X. 

n^tm^tx^^ z.(D^oum.\^^\t. ^^ibt^^at^ 
[0 0 3 0] setd^j^^SMStd^isr^xjiiHi^/i^ 

-y^^X^fzt^. 8 5 0T:J!^±Tj^^LTf#7^ct>COtiii 
l^tf— ^^n\'ChmhjX\^^^t.t^t>t^^. L 

j^^ig^^s sot: 

30 5 3 7 0 9 4 8:kJ:ZSmS 6 2 9 1 1 Omz^^tl^^ 

o\z. mf^WimtG 0 0-^-9 0 ox:-f)m^Li^t^tix 
mi i^z^vTz^oiz. I 0 0 ox:(Dm^^n^ 
xhi^^mm}ftr^<. tjL.5SiaToj^^<o;^;6W^u 
^^^m^iLf^-Drz. tztiL. mmi^rz^o\z. looor 
^m^^u^xmf^T^m^\t^'fmm^<Dmmf)^^ 
mLx^^^zth^:^^n^(Dx\ ::<Dmm7tm^^n 
\zmfrzit>{z. 10 0 ox:mf&m. nm? 5 ot:<^i^ 
um^mt Lxnmf^^t^^'f^:^f)m^L\^^<, 

[0 0 3 1] -::^^lz. ^(DmA<D^ikmKJt^{z^o!^^^ 
40 ;^ti=^XL.<Dmm^^m^{.X. ^^B«lit^Yb€:®l^L 

;^^<. mmtmm:(Dr\-(>mMf&^{^wi\^xff-otz. zes 

^^%mAt\yX\t. ^Vi^X^mii.. 1 0 0 0t:T«§ 

^{.tzh<D^m^^rz. ^mmo^^^^^^.x%im^^^ 
zi^ymnf^^^mvx^ncommm^mt^yiWi 
mm^m:^m^^xm^i.tzo ymmm^^^mi^xm, 
\>\h\.rzJEmt. mmMx^^7±^u>yyy^^^ 
mMx$>^pvDFh^A,x\.^^o rji:$s. Mm\t. 
^o:>^m^7i(.^<o»m^&^\>^m\zr^rzisb{z. ^ux^ 
uymcD^izxtixn-Dtz. mi2\z. x^^mcoi^^ 

50 m^\Z7r^\^rz TmAh/gj (Dmt'ttX^tKD 
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( (a) (g) ) \zff<\zLftf)^-oT. ^nom^ 

^^Bm7t\tm^i^^3m\zmT^o :iti^7^:fj^Bmz^m 
i^T, ^"y-mm^^f^ff-oTcmiz. an:^s^tco*&t 

(a, c) ^^ifbfzo a:i^J:Uc\t. m&^l^(D a 
ttS:fe<i:t;ctt:^T*'5o mi 2J:K>m^ib^fJ:^z>\Z. 

<Dm-m^mwLrz^^mnLr\^^^z.tf)^t:>i!)^^. 

to 0 3 2] aVi:iS^ZScm\tmt\ZJ:'oTm\:r^o 

^o:>^^t(DWii^^mi siztbTo mi 3{z^\^^TO\tc 

^^n^m^^'f-cD^mmt^m 1 4 ic^To c mtm 
it\zf¥^^T^>sz\zmmLrcm:. m:km^mxmor^ 
(01 3 4^000) o zcDc^omh. ^m^nmb 3 9 

3 e 2 2mz^Lx$>^J:^MMtlt&LT. 

^h\zm^-r^h(Dt^^p,n^^ amtrntiz^-^x 
^^\z{&T{^^(Dm-'^mx^it:^^±^^ mi3^(D 

^ (014) . iicoCch^^:^#;^cfffiM;6^^^„ >j 

A-:^mm^±tt^mmm}tzi^^^x\t. mmizL 

i CoOz^m^^. M^M^Z^^yy^ h^m\^^x^^^o 
lEScOL i C oOz\tm\:\Zf^'DX^(Di^^i^mf)mm 

T^siT^o i.rzf)^r>x. ^<Dmmm\z^^^x\t. 
\z^^xiEm:}5^zsM,mt^\zmmT^o :i<ommtm 
m\z^\^^x\t:^U'^x$>o . M:i^m\z\tm^x±/^u- 
^fjmL-Dz^^nrzo. m^\z^'ox\t[^&mm<D^.m 

iztji-DfcOT^. ^fz. z:<DJ:vf^mm^^ALX$>i^ 

^^^o ^^\z. mmnmizmmLtzm'^x^t. ms 

xi.^\.^f)^^r^iK t^^f)^. mt\zXr>x^^w^t^ 
U'>t^m^m^m^^^z^i)ix^n\t. ^^(r^m^^ 

mmz^^y^u^^^m^tx^^z.t^u^. vtzm^ 

X. \^ I CoOz(D^o\z^mxmWt^^mh\'X±< 

\EKi^\z. ^m\z^-ox^miimo'r^^^m(DmA 
\t. tfyyr-i vti^<D%mz^y)m'Ski'^i^m^^&. 
tvxm^^^^^\zmzmmt^^^o 
[0 0 3 3] z.<D^n<DWLnm,&h^\^^tWLm 
ti-y(Dmmzm\^xmm-r^o sisicLiCooz 

(a) ^J:C^LiNM02 (b) (D&m:^-y^^L. 

01 6f3L i i\M i/2Mni/2 02 (c) :feJ:^L i Mn 

02 (d) (Dt^nti-^^^^. *^^C0L iNMi-xM 
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¥ST^^o ^tz. I. iMnOit^^tm-^hm^t^Z 

^WcmM&timf^^. ^o:>^tt^q>^^q>t^tsi^^\z. 
:::~v'r)Vt^>i^y^\^\tWim^<D]tmxm^^^^z.t 

x\ ^-h^cDW^^^mt^^mztmmf^mmi^x^^^^ 

Ctf)^t:>f}^^o \^rzf)^'DX. «e3fe<DJ:^ICL i N i 02 

(o^WL^±-^^Lx::n^i&SkT^rzi6\zm^fmmyim 
^mmLrzmn\zi^Lx^(Dmm^f^W:h±^<mj:^ 

(DX^^a :iCX. 0 1 7 fd. L i N i i/2Mni/2 02 

10 ^mt3ixm^^rzm^fjk^o z.cDm-tit. ^m^4. 3v 

(o<i^WLf)^&m<x^j:^ifzy3i^f)^. *^io%s^co-m 
x$>ti\ft. ^(oziy^)i.^>:t}>cDmrzr£^mf}mm'$ 
n^o Lrz:f)^'DX. mA(Dmm\zmLx\tc<Dmmmm 

[0 0 3 4] rjiii. ^^mitzmr^m^\t. l i n i 

20 i-xUnxOz^^'L-izmubX^fzo ^LX. IIMWtC— 

y'rjvt'^yisyfjmitmxmmr^ztxmzfmm 
^^m-r^z,tf)m^:^^tr<i.^rz. ^zn^om^iz^i^ 
izmtzt^mmTcm^mm-t^ ^it^zjz-D xHmmmfym 
^n^zt\t^^^z^m~^mx^^. m^^^. it^^: 

L i N i\-xMnxAi02Xm^n^^nf)^h^f^ti^o 

rz^tTshay^OAu^^mmmmT^z^x. ^(E^n 
^upA<Dmtmji^^^^^mxt ^z t:^^^m^ri^o 
mrz. Aizmom^^m^mmT^z.tx^'i'^jm^ 

\z. zniE><D7tm^u^'^t^it^:itx^ti^n(Dm^ 
^mmitz^m^ti^ z, t h^m^n^. 
[0 0 3 5] ixT. *^^m<DjEm^m\^^rz^)^OAzi:fi: 
nm^i^m'r^m^\z^m'^mtjim(Di^mimzmvx 
m^^. ^^m^z:}si.'f^iEm^i^mr^rz^\zm\^'^^iE 
m^m^(Dmmm^t. m^i^tirzmm\z^\^^x. it^^ 
it^i&zi^fjii^^m^&mmmx^twimzmmmj: 

mm. r^^zMz^^jyx,=:u>mmi^u^(D^mmm 

mnx\ ^rz^t:^^m(D^tj)^^mr^t^f£\^^^mxe:M\z 
U'^Lxm^'^^zt^^x^^o ^n^cDUi^^x^. xm 

50 mia. T-t^uyypv^. :^v'r)V^i^i)^mz^^i. 
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^maiJO^JO*^^. 1-5 0 

-^y^^^yr-^ 2-1 5SS%7!>«4#fcjFf^ 

[0 0 3 6] ^%mz^n:b^m'^M^<D^^i.\^^^^m 
mt. ^i-^tas^^^^s 0 ot:JEii±(D7pu'^-T^^o m?i 

#'JX^U>, 7}tijyntfl/>. :J^U7^h^:7;i/:;r 
DX^U> (PTFE) . Tj^'J >^iyit:h'-Ux> (PV 
DF) . 'Th^yjV:i-aji^U>'~^=^'^y)V^u:c^ 

^yDt:^'>*S'^^^: (fep) . ^v^yjv^ux,^ 

(PFA) . yv\Vd:^^y^y-^^'^y)]/i!s-u-:fu\± 
1/>^M'^^. yyit\i::iVy'>-^auh^)y)V:ta 
j^^u>^m^i^. Ji^U>-5^h^y)\^:tUX.^U> 
^m^» (ETFE«s§) , r-^J^uahVy)i^^ujL 

(PCTFE) . yyi\:\::-^)v'>-^>^y)V 

:tpynfc!u>#^S^<^. y^a\^u>~^h^y)i:tu 

U>*M'^^ (ECTFE) , :7^y{bt:xU5='>-^^ 
'^y)V:t u-ya^^uy-y^h^y Ji:t u x^ u >^a'^ 
flci3cl::tX:7 ^;/ft;t::zij 7^>-A— :7;i/:tPp^^;Hf x;i/ 
X— 5^;i. - 5^ h ^ :7;i.;^- d x^ u >#^S^ft:;'ci: if ^ ^ 

^btixU5'> (PVDF) 43J:CX#U^H^:7;i.:^DX 
5^U'> (PTFE) T^^o 

[0 0 3 7] iE@(o«mi^t LTti. m^^nrcmm^z 

'^rzm'^ii^y'^dhm^^^z.tf)^T*^^o mz. yji^^- 

\z^omm^^m\zma^mfxhJ:\^^o m^tLT 
\t. m^(D^mi,z^\^^Tmm^nx^^^h(Dx^'DTJ: 
<. m^itm. y>()vix. ^vY. /^>^^n 

^fj:d^^$>^fsn^a m-^itt. mzm^^nrjii^^^K i 

— 5 0 0 p.m<Dh(Df)^t^^V<m^'^^tl^o 
[0 0 3 8] (2) ©gfS«5H 
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OA^±tLXi(t. Li-AlS^^ {7km^n4, 0 

0 2.4 9 2-^7jc<h*) , L i -A 1 -UnJ^^^. L i 
-Al-Mg^'g'^. L i -A 1 ~S nl^-g-^. Li- 
Al-In^^-g-^. L i -A 1 -Cd^^^. L i -A 

1 - T e L i - G a J^^^ iWmm 6 0-25 
7 0 7 2n^j^m) . L i -Cd^-g-^, L i - I nm^^ 

L i - P b m-^^. L i - B i M-^^i^^kZSh i - 

10 [0 0 3 9] ^mm\t^^^{.x\tw^^mt.m. 
mz-v^)vtmm<Dit^mm'^\.^K mmn^mt: 

mr<ii^f)^^^fi^n^. :zti^\t^n^nmnx\ ^rc\t 

^mm<DyJ}3k^mtj:tDU\^^mmxQ:M\zm.^'Bt:>ii:Xm 

Lin i^mn^wz\t. ^m^^^z^. o. b. 

P, N. S. S i C43ctt;:B4C;^j:«i:<DSa{b-&%^-& 
AjX^J:\^K -^WStLTtiO-l osa%7?>w^u 
vn 

[0 0 4 0] mmit^i^^Lxift. mpOfty^xit^i^^ 

V^^y:jL>:^^rJ^^^J7il^U>fj:a(Om^l'it^^ 

itxm\^^xhj:<. m?iit^mt^^(Dm^-^. ^fzit 
m\^^^n^mm^n(D^i^i&mto, i-6 0Mm7!)W 

40 ^Ll^n J:0»^L,<«0. 5-3 0 MiTiTfe^o Jt^ 
®|gt5l-l 0m2/'gT^^cO;^W^bVn ^fz. U 

^Bmm±\t. ^my^^^mcDrnm (doo2) ^^^^3. 3 

5-3- 4 0 ATc^;5fS](Dife^a^C0:^^$ (LC) 

1 0 0 A}^±<Dmmt)m^ 

[0 0 4 1] 2^^^{C;fel^Tfr5, iESfS^SlCL i f)^^ 

m^nx\^^^rzdb. L i $:^WL.^j:i^MS«^Bf {^mu 
^) ^m\^^^^tf)^x^^. ^rz. ^(Djz^fjiL i 
mvfji^^Mmuiz. {i>g (^s^j^i 0 omM^fcM 

0. 0 1-10SSg5S^) O^hl^^^^itX^ 

so -sscDL i f)mmm^^tK^^urzK) vx^mi3i 
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[0 0 4 2] Mm^m^o:>mmMti^x\t. moim&m 
m. ^Mititmm(D\^^mx^^xh<^\^^f)\ 

m^^^is 5}e'jx^u>. 7}?uyntfl^>> 7pU5^h^:7 
)V:tajL^U> (PTFE) . :7^;/{i:h'r:U^> 
(PVDF) . X5^U>:/^>?x>rfA. 9'h^y)i^:t 
aji^\y>-^:^^y}\,':tu:/n\^U>^m^{^ (FE 
P) > y^hyy)l:tnx.^U>-/'^—y)V:tuT)V^)l' 
t'->iUx-7";i/^S^{^ (PFA) , >^>y>ft:lfnU5='> 

5=-K^:7;U:^DX5^U>^S'^#: (ETFE^Bi) . yf^ 
^J^UUh'JyjV:tUJi^U> (PCTFE) . yyit 

l^U>-5" h^:7;L^:tnx3^l/>^S^^. X5^U>- 
^5^DnhU:7;U:tnx^U'>^^m-&^^ (ECTFE) . 

— :7 o ^ t: x;i/x- T-;!/ - ^ h ^ :7 n x ^ 

[0 0 4 3] ^m<D%mwtLxvt. mi^'^nrzmm\z 
m,\^t^^K m:mw^mi^'r^vs^hi.x\t. 

^fcf^^TMSL^ct)CD. A 1 -C d'&^;^j:ci:;!f^^l.ib 

(omm^mitLxhJ:\^\ ^tz. mmmm\zj:y)mmi^ 
mwz. m^^^m. y^)VK. V— ^vh. ny^ 
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X. it^mt^i&^-^m^msim^nxhmmx^m 
utti^m^^^^ti^. y^ y-(Dmmm\ti^\zmM'^nti^^ 

t^. 0-3 0SS%?!>W^UV^. 

[0 0 4 4] ^^m\z^\i^^iEm^xn^m\t. ies^ 
mm^^mzu^^^i&^t^E^^tsz.hi^x^^. 

[0 0 4 5] (3) -trAU-^ 
:/nt!U>. ^Ux5^u>;:i:i:<Dj^ax«ia^'^t3-lt;^c 

m,miy-h^K>m,m{.tzf^^n. mmm^<^xsMm 

0. u.Tn.X^^<Dt^m^V^^o ±:n)y~-^(D 

MMt,. —fBim\Z\t. 1 0 — 3 0 0 Mm;6W*L<ffil^ 

■^KEElCiiScDT^^^n-ST^;^ -KWfwttS 0-8 0% 
T^^dtT^j^MSLV^o :^ y y.^^mmt!^y ^ 

[0 0 4 6] (4) ^TKmmm 
^5^^\z^\r^^t^7i^mmm\t. m^L. ^to^mmizmm 

mr^^4^mvix.y.^jv^mmtLx^ts m^i^^i^^^ 

\t^J^^)Vfj-^s^- h t T'o If p^->g^x5^;i.^-&tr;^c£ 

40 mm^siTizm^-r^. $^7i(imm\zm\^^^x.y.y^jv\z 

\t. M^^^. x.^u>ti-^^^-h (EC) , :/atfi/ 
>;^-7}^:!^-h (PC) . >^5^!/>;^-:}^;^-h (B 
C) ^^t;Ct:xl/>;^-4^;^-h (VC) cDm^^;^!? 
-jK^-N, >?^^;P:;^-#^-h (DMC) , zyx,^ 
)Vt}-:^^^—h (DEC) , X,^)V^'^Jl:h—^^^-h- 
(EMC) i6J:ZM^':fn^)Vti-^-^-h (DPC) U 

^(D^m^tf-m^-h. (mf) , mwt:^ 

5^;U (MA) , 7'Ptf^>^;^5^;U (MP) i^JzU-fu 
tf:t>^x5^;i. (MA) ;:i:^'cD|gteS;^JP4^>g!xx5=- 
50 ;K r-y5^a^t^h> (GBL) ;:j:<h'(Dr-5^ h> 
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UE-h^^^i^n^^ S^xx7^;utbTHEC, PC. 

MC. DEC. 'EMCUE(D^W^t}-^^^-V^^t^ 

[0 0 4 7] ^tz. ^%m<Dnmmo:>mmt±M:^7.^ 

(DME) . 1. 2->^Xh^v'X^> (DEE) :teJ: 
O^xh^v-^ h4^'>x^> (EME) /ci:^:C7)#^ttx- 

a:7^>/a:<i:0»jKx-5";k >^;^^;i^x;i'3!^4^v H, 
1, 3->?:t4^V^>. :J^;VA7^h\ Tirh75h\ 

3->?^5^;i^-2--r^i5^\/U>^y 3-^5^;i/-2 
^h^t KD:7^>^^f2^. x?^;ux-5^;i/. i. 3- 
[0 04 8] C:nbCD^JgtC?§«fT^U^'^AJfeiL.T 

«?iJAfrSL i C 1 O4, L i BF4. L i PFs. LL 
iAlCl4> LiSbFe. LiSCN, LiCK L 
iCF3S03. LiCF3C02. Li (CF3S 
O2) 2. L i A s Fs, L i N (C F3 SOa) 2. L i B 
loCito (i|#g|BS5 7-74 9 7 4^1)^®) , mklMWj 

mtijv:¥->m^j^^A {^m^6 0-4177 3^1:^ 

ffi).LiCKLiBr.LiI (4#M0S 6 0-24 
7 2 6 5-^^ffi) , ^aa:^^>^j^^A (#^89 6 1 
- 1 6 5 9 5 7-^l^ffi) . my:jL-)\^:^O^V^OA 

(nmme 1-2143 len^t^m . l in (cfz 

SO2) (CzFsSOz) > L i N (CF3 SO2) 2, L 
iN (C2F5S02) 2, L iN (CF3SO2) (C4 Fg 

S02) r^E(D^ ^\^m^$>^f^:itf)^x^^^o zn^ 

T^Ztf)^T^^. ta^^l^h. mzL i PFB^^^it 

[0 0 4 9] *%WfC:fe^.iT#{C»SLlri#7K«^f^ 
\tt. x^u>:^-vl^:?t-htx5^;u^^jl/:*-4^:^-h 

XL i P FsU^<Dh i B F4^:L i N' (C2 Fs SO2) 2 




2002-42813 



20 

'j^^Am<D4^7i<.mm\znr^mmm\t. mzm^ 

mz. 0. 5~1. bmo \ y^J y h)VX^^o:>f)^XO 

ff^bi^^o ^fz. ±$^mMmz\t. ^m^^ikmwi^^ 

1 - 1 6 1 6 7 3^1^^) . t:D-;i/ (4f^3F3 -5 9 
9 6 3^1:^^) > TXU> (#§|Ba6 0-7 9 6 7 7^ 
^S) . ^^0>X.—y^)V. t:Uv>. hUx^;i.y:t 

jo xyy^h. HUx3^y-ji.7^>, »«x-T-ji.. X 
(#P^¥9 - 2 0 4 9 3 2^^«) fjiEo^mmm 

[0 0 5 0] ^tz. mm^^^i^mmzr^rz^iz. ^/\ 
^mmm\z^^-\t^:ity)^x^^o ^rz. mu^mzm 

\^^^ztf)^x^^o m^mmntux\t. mmm^mm 
mtmmmi^mmmzm-fi^ti^. mmm^mmmz 

ftlbtlT^^^-So r^^^X'h. L i4S i 04> L i 4 S i O4 
'-Lil-LiOH, xLi3P04- (1-x) Li4 
Si04. Li2SiS3. Li3P04-Li2S-SiS 

2> >it^^uEf)^^mx^^o ^mmwmmm 
xitt. m^ift. *ux5^i/>:t^-tf'r -^^^jyuiiu 

m^x^^o ^tz. mmmi^mMn\z±m^yi^mmm^ 
^^^ittzyjimMmfrm^^^zthx^^o ±$^^m 

U:7>>fl::h'xUT'>t7}tijx^U>;^-:^+i-r HO)?!^^ 

hM, Fimm. M^m. f^mrjid\^^'rn\zhm 

50 <0:k€^\zJ:K^^^rti^iJ:\^^o ^fz. mmcDm^i)^^ 
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hu-)m. yix~Hffi, ±-iyi^. X.^7.h)V-z^3 

xh;u->^a>fe}^^jff^bVio mm^. o. i-ioo 

-)5(Dm(omifimii^'^mm^'^tsii^^mt^^mj^-^nx\^^ 

^tsi^^^mm. mmw±.\zwin^ti^TmK^m. -^mm 
f^\zm'y^n^^f^m^^^\yX\i^x^^\f^o ^n^(o 

\^^^m(of£m^titi^mx. i~2ooom 

mi)m\zi^^^h\r^^ 

[0 0 5 2 ] ^vyh^i^-v<Dm.m^rz\t.m,7^-:^mt- 
\^x\t. -mzum^nx^^^:^^^nmt^'ctt^x 
mz. ^M. m^. mnm. mmnm. m^m^ 
j:zf&mm,^. m^i^^^^\tm^'^t:>iixm^^^^tf}^ 

(Cl 0 0 — 2 5 or(Z)|gffl:^t$f^H.^o ^7k«ti. 
^#:T2 0 0 0 ppm«T7&WSL<, lES'&Sy, 
^^J^m^HTfr^^n^^ns 0 0 p pmJKATHr^Ci: 

EEt^. 1#JcK^$n;^j:C'^:^^ 0. 2 - 3 t c 

5 om/^y)^ftf^L\r^^ ^ia-2 0 ot: 

fri. 0. Q'-l. 0. 95-1. 

'^^mm^^nm:^\z^omtj:^rzi^. m^x^r^^^-^ 

^m. it-r^;n4. ^±&(Dm.^.xmm<iim\zn^ 
"Tf^^o >^<c:fe. ^^^\z^^f^mm(Dm\Bimt. ^^-ri^ 
hmp^mmx$>^£>m\tt^<^ 't(Dmm:^^^?^x$>^^ 

[0 0 5 3] 
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-5/?^ :i^^m\tzn^(DMzm^^tl^ha)X\ttj:^^o 

. «iiifi«*j 1 :feci:ucjtR«?ij 1 » 0 1 8 ic, ^mmm\z^^^ 
xi^mLrzF]mmmm(Dm.mmmmm^^'r. sEmm^ 
<kifMmm^±/'^u-^^irri^xm^\Bif^^mz^M'^ 
nrzmum i 4f)mm^-7. 1 1 f^tcuzs^i^nTu^^o 

□«i 2tc^^^n, :^@^7&^bt^^au-Hi 6-/)^^\ 
^iti^tixmm'r-7.1 i(Dj£gBtcgsg^tiTi/^^o m 

^y'^;!/. ^:^>. ^UA. ^Uyx>. 7jl/^-r> 

mm^-7.\t:^'r>U7smm> a i -Mn-g-^s^imx 

z:nL^mcommLrzh(D^m^^^:it^~^mx^^. 
[0 0 5 4] mumi 4(o±Tmz\t^n^timm'j> 

20 uu^m^^xmm^-7.^mmt^o ^<Dt^. 

^^nx^^^m^ (D^±m^^^^^\'fx^x.\^^. 

n^:Sffi. .;^x>;r^:; hnm^m. muw.'mM^m'^tz\t 
^)-\'^^(D^m:^m^nmr^z.bLf)^x^^. ^tz. 
^mmzm^m^'^nmMm^m.^]^k>rz^m^'^^^ 

30 [0 0 5 5] ^tz. m^mnmtLx. mm^EE<D±w 

{z^Dmm^mmr^:^^^M:mr^^t^^x^^. e: 

(D^iz^^ii:^Z,tf)^X^^o [^E.^±^f^it^mtb 
T«Li2C03, LiHC03, NazCOa, NaHC 
03> C aC02^J:V^MgC02rji^(D^m^^<i:^yi^& 

tf^n^o mm^-:^. u-k«(o 

u—^-mt^t^Tz^trn'^mmmtii^) ^m^^^^zt 

@fg«jsi»*8 5mfis^{c^L. mnMo^^mn^i 0 
s«g6<hisasja)^ u :7 v\t b'- u x>sfli 5 mss^ 

[0 0 5 6] ASSt^. ein 

tA^U>:/^>?X>i^A^l^lf^J<h^aiitTl 0 

50 0 : ^(r>m%xm.^\^tz\^(o^Wi^(r>nM\zm.m. 
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^)]^ti-:^:^-h<DWm);tl : KDm.'^l^mz. L i P 

fP»L;^cRMM«?fitiaS 1 8mm, iS^ 6 5 OmmT 
TS^fe, H:Kco;^cd6JCiES«fe«i:LTL i C02 

[0 0 5 7] rnbt^m^^ 1 0 OmACD^Hat-C, * 
-f4. 2Vt-/j:^ST5SmL7:zM. lOOmAO^mffi 



2^ 



mi^tih^iihrz. &m«3 o omAtT^^m^ftmr- 
2. sv^TftSbfeo c<ot#f#e»nfc&m«s^. 

7^:o ^tz. j\^\^-hWim,\tm\^m^mm^ict.vtz 
t'^\zbm^^tkn(Dmmm (o. 20 ^0. se^ra 

0, 2 C/2 Cc0^fi]t^T^U;"cfe(DT$>^<, i£ 

MiJimJt^tii cm»?tT2 orT4fcmLy^c«'&<h-i 0 
"c-Qtmi^tzmtoWLn^mitm (~ 1 ot:/2 ot:) 
T^b;^Co ^;^c. 0 o-t^-<i7;w^,iST 

[0 0 5 8] 
[^2] 





$5 

(mAh) 








^t^m 1 


L i N i »-xMn*02 


15 8 0 


9 5 


7 0 


9 0 




L i C 0O2 


15 0 0 


9 2 


5 0 


8 5 



[0 0 5 9] S2C0^^J:0. Sti^ L;^cT^TC0^1 
<^:TtA£3f^^c^T^^L i C o O2 ct: 0 t>«n;tm*^S 

[0 0 6 0] mmm2:io^n]AL^m2)) ±.mo:><^o 
\z. ^%m(DiEm^mtmm<DU^^is^^:bm^^m'r 
^(o:z^^mmT^timznm(Dmm^{^mi\^. % 
WLm\zWomf^s.<DW^^mt'^. -^-i ^ )v\z^om^^(Dm 
^mmmt^E^m^vtz. lEm^^^xs^mmt^mm 
i\z7^\^tz:^mtmmt^-j5mx^mii.rc. tztzv. 
L tzf^mni \zmmm ^ yjHtr ^c.^ t^-^mt^ y v it 

nU5^> (PVDF) ^/^yyit:fu\:fU> (HFP) 

.(o^m^i^^M'^o^mmizm^xmmi.rzo -tA-i/- 
ji^\y>(DWL^Km\zm^Lrzh<D^m^^rzo cicoj: 

^mMi^fzmm^m\zi£ij^m^^^txm&mt±A 

=^'yi>.m\zmm<Dy^ji^Af)mD'^t>'ttx^^h(Dx\ 

[0 0 6 1] ccD^tc, mmm^&mv. n^xm^^ 
m:^^rz^^n^<D^^^^^-h/'^>y^^m&mr^z. 



')'^-^\zum^n'fMtT^. "fMm^m^^ ot: 
-gor-r, i--znf^x^^o ^tz. w^mx^A^ 

^^mmLwytmx^^r^:^'y.^m^rzmnmn 

5 0mA(D^Sc^T, ^T4. 2 VJc;^cC'5 ST^m L/:: 

30 S 0mA(D^nmX2, ovizt^^^xwcm^^^ 
m^my)^-^{zfX'Drztz.^x^m^mmutzo ^»<d 

[0 0 6 2] ^'r^m\t. 4. 2v<D^nE.^mx&± 

mm\t5 0 omAtLfzo ^m(Dmj \tmmm^ 2 om 
AizMLfz^^tLtzo Mim\ti 0 omA<Dmmmtkm 
X2, sv^xnni^fzo cicot^tf^n/^ijrm^s 

^> mmcDij^m^mtLtz. ^ikm(Dnmmt2 5x:x 

40 mi^mxcom^t. iSiim^mx(Dm^(D^^?jkLfzo m 
fz. '^^^)i^^zf^^m^mt^mm\zioo^^^)\.mi 

fzo itso/id6{cL i cooz^mmm^ntLxmrn 
iyrzmmmm(Dm^h7F:Ltzo mmo^is^^ms^z^ 

To 
[0 0 6 3] 
[«3] 
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25 



26 
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(mAh) 








L i N i >-,Mnx02 


8 5 0 


0. 04 


0. 0 8 


it^m2 


L i CoOz 


8 2 0 


0.15 


0. 4 



[0 0 6 4] m3j:K>m^f)^\z:^mmm(DiEm^m\^^^ 
[0 0 6 5] mmms : ^moi&m)) l i n i 02-1^ 

-SeitT^-So ^W-r^(hl : 1 cDlt^TS^^n^d 
IZtji^o Z,<DZ.tf)\ -*>^;PtV>:^f>$:l : 1 Tjg 

^4 fc^L/;^c/W hMm^iffl^tl^fiK^KS^^rS 1 
8{OT^-rm?&T^S!l^L./^o 

[0 0 6 6] 

[^4] 



X 


(2C/0. 2C. 20 t:) 


0 , 3 


7 1 


0. 4 


9 2 


0 . 5 


9 5 


0 . 6 


9 1 


0 . 7 


6 5 



[0 0 6 7 ] ^4 cfcO. x(DM7i>^0. 57&^^>"rn^i:A 

n^m^^t^mzi&T't^o ^^\z. =iy^)ut^> 
:^>^m'^r^zt\zj:'oxtkmm&h i o omv^g^ 

±#-r§. L iN i Oz<Dm'^\t4VXL iUn02(Dm 

;tf>(D«^«l : lTS'&^nT^^-5<^T3. 5VT^ 

r?Xh<}:l'^tBt)ri^o L-^^L. 1 : lT@^^1^/c:^ 
^\tL i N i O2(DiJ^mm&J:0$btc:i 0 OmVt^if 

i'm±f)^^\z:i§MiiFm^Lx\^^^mmt^?Libti^o z 



[0 0 6 8] «*ifi«sj4 :«^BK^>^^tt» L i N iOz 

^t^mVXL i^^m-f^t4¥'^\zT^^\zUK>. itg^W 

{&uxmm^mLXN i o^zmyt^ti^o zozit^t. 
mm<oiEmm!^mti^xmmr^m^\tm^^x. 

10 -r^^mt^mrnxmrnoymm^. c^so. ^iK'^^n\z 

(Dttmxmm^it^ztx^mx^^. mmMsxmm 
mm^n^m».}^-^^m5\z^ro 

[0 0 6 9] 
[gS] 



20 



X 


D s cm^<D 1 s t 


0 . 3 


18 0 


0 . 4 


2 2 0 


0 . 5 


2 2 8 


0 . 6 


2 2 2 


0 , 7 


19 0 



(0 0 7 0] «5:?&^^, x = 0. S (Dmt)^mhU&f)^m 

\^^z:tf)^t)^^^. c:n«. x = o. S(ot^f)mntL 
xmh^.mz^^x^^zt^^ux\^^^o ^fz. x = 
0. s-^^^(D^n\t. 1 o%'f)m^<Dmmx^D. zn 
30 ^m^^hMm\z».mz^^^\zr^^ztf)^t^f)^^. fs: 
mmmx\tiEm(D^'m^wmT^rzifb\z^m(Dm^ 
mti^xmmm^m^^fcf)^. zn\zm^^n^^<Dx\t 

^m. ^imrjia^mmx^^o mtz. mmmizmi^x 

-#^-h<^*Mltl : l(Om,^^mz. L i PFs^ 

mnt^^^mmx^^. 

40 [0 0 7 1] 

[^^o^>&^] ^^m\z^n\^. ^muzzvtr)v^>^ 
y^^mim^iE^f^i^WhLx^mzmmx^. 

f)^X^^o 

imi] ^^m\z^^^x^ttm\zj:K>jEmm^m^mj& 
r^fzabizm^'^^mmmmo^mmmx^^o 

[^2] ^^m\z:}o\.^xi^mi.rziEmmmmi^^<Dmm 
(DSEM (^^^mi^mmm) wmx^^. 
so [S3] ^%m\z^^^xi^nvrziEW.mf^mn.^(o^m 
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[011] iEmm^m(Dm^^mzj:^xmtr^^^ 

[013] iES^eiSO^^^Sco^^k^^T^T* 20 
[014] iEffifi&ifeH<Oaa:^*5j:aCc^:^;^^^6ti-^^ 




28 

[015] L i C0O2 (a) ^^ZM. i N i O2 (b) 

[016] L i N i i/zMni/zOz (c) ^5«i:t/L iM 
nOz (d) O«fm:^-y^^-r0T^^o 

[017] L i N ii/ZiMni/2O2C0&m;^-:/^^T 
0T»^o 

[??^a)i5^ig] 

1 Kmm 

2 =^^-^ 
3 

4 

5 #t»&p 

6 

7 fflftgiS 

1 1 mi^^-Ts 

1 2 ftn« 

1 3 mmnv^y^ 

1 4 ffiSP 

15 iE@U-H 

16 ft^U-F 

17 *fe^'J>^ 



[01] 



[04] 



ii» j®^^ mm 

9 ? 9 




O 
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BEST AVAILABLE COP^ 
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me] 



[0 9] 




SSefC in air 



* I I 1*^1 "^l I Jij. ,1.1 

tfitf^C in air 



a = Z889A, c = 14.260 A 



^5<^C i/i fl/r 
a = 2,889 A, c = 14.269 A 

— ^ ^ ^ - ■ 

iWtf^C ma/r 
a = Z892A,c = 14.30lA 
X H 4 



T>105(fC inair 



10 20 30 40 50 60 70 80 90 100 

29 / deg (C^j 




sscTc 



L 



Ll_jl 




I 1 1 I I I I I ' - » ■ t - 1 . 1 ■ i 



10 20 30 40 50 60 70 80 90 100 

29 / deg (Cu^ 
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(18) 
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[mil 





|X6K 




X50K 
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BE€T AVAILABLE COPV 
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[^10] 



[011] 



1000 C 



(a)6 



(b) 
lOOd'C 



Heated at lOOifC for IShrs 




JL 



jlLl 



10 20 30 40 50 60 70 80 90 100 

26 / deg (Cu^ 




Q / mAh-g' 



L 
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[012] 



[@1 3] 




(O- 



(d)- 



(e)- 



(9) 



^ 1. = Z892A,c = 14301 A 

1 1 JV ^ s- ^ 



14.6 
14.5 



-^14.4 
50 mAh'g o 
a=Z87£A,c^l4.348A 14 



1 



81 mAhg' 



jLjl. 



14.2 



, a =- 2.861 A, €^14.370 A 

JL aJ: ^ " 14.1 



2.90 - 



J. 



IJOmAh-g 2.92 
a = 2.839 A, c = 14.425 A 

157mAh'g' •<2^3 
a=Z836A,c = 14.479 A 



mAh-g' 
a = Z852A, c = 14.418 A 

2p0mAhg' 
a^Z837A, c^l4.32SA 



2.86 
2.84 
2.82 
2.80 




10 20 30 40 50 60 70 80 90 100 
26 / deg (Cu^ 



50 100 : 150 200 

Q / mAh-g"^ 

mi 4} 



250 



106 




250 



Q / niAh-g 
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Q / nnAh-g;"' q / mAh-g' 
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F:^— A (#%) 4G048 AA04 ABOl AB02 AC05 A004 
AD06 AE05 

5H029 AJ03 AK03 AL01 AL06 AL12 
AL15 AL16 AM03 AM04 AMOS 
AM07 DJ16 DJ17 HJ02 HJ04 
HJ05 HJ13 HJ14 

5H050 AA08 BA16 BAR CA08 CAOO 
CB01 CB07 CB12 CB19 CB20 
FA17 FA19 HA02 HA04 HA05 
HA13 HA14 
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AVAILABLE COPV 



